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(54) [Title of the Invention] CHIP ELEMENT 

(57) [Abstract] 

[Purpose] To reduce the residual inductance of a chip 
element, as well as obtain a composite chip element. 

[Construction] In the formation of a chip element such as 
a capacitor and a varistor, the exposed parts of opposing 
internal electrodes are led out on one or more side surfaces 
to be disposed in proximity to each other. Leading the 
exposed parts out on both side surfaces permits a current 
circuit inside the chip element to be shortened and formed 
into a current-shuttling configuration, so that the residual 
inductance can be reduced, as well as a composite chip 
element having two or more capacitor elements can be 
obtained. In this arrangement, the opposing internal 
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electrodes are led through to be exposed on the opposing 
side surfaces to form a mutual lead-through structure so as 
to further reduce the residual inductance. In addition, one 
of the internal electrodes is formed into a distributed 
inductance configuration to make a resistance element so as 
to obtain a composite chip. 
[Claims] 

[Claim 1] A composite chip element comprising a chip 
element, such as a capacitor or a varistor, including 
laminated dielectric members having electrodes, one or more 
pairs of interijal electrodes exposed in proximity to each 
; other at least on one side surface, an external electrode 
added to lead out the internal electrode so as to shorten a 
current circuit inside the chip element and form a current- 
shuttle structure, another internal electrode separated from 
these main internal electrodes, and another external 
electrode disposed on a different side surface from that on 
which the external electrode is disposed so as to form one 
or more capacitors. 

[Claim 2] A mutual lead-through-type composite chip element 
comprising a mutual lead-through-type chip element, such as 
a capacitor or a varistor, which includes laminated 
dielectric members and internal electrodes mutually exposed 
on both of the opposing side surfaces, a coil element in 
which one of the internal electrodes is formed into a 
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distributed inductance configuration, and ..a resistance 
element in which the internal electrode is a resistance 



film; wherein the mutual lead-through type internal 
electrodes and external electrodes are divided into two or 
more. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of the Invention] The present invention 
relates to reduction in the residual inductance of chip 
elements, as well as obtaining of a composite structure 
thereof. 
[0002] 

[Description of the Related Arts] Basically, in a structure 
of a chip element such as a capacitor or a varistor, 
dielectric members respectively having an internal electrode 
exposed on one side surface are laminated, in which the 
exposed internal electrodes are alternately led out on 
opposing side surfaces. Fig. 8(a) shows the internal 
structure of a conventional chip capacitor or the lilce. 
Numeral 1 indicates an insulation sheet. After laminating 
dielectric sheets 2 and 3 respectively having an internal 
electrode, the insulation sheet is disposed on both surfaces 
of the laminated structure. Numerals 74 and 75 indicate the 
internal electrodes exposed on the respective ends. 
Numerals 76 and 77 indicate external electrodes given by 
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leading out the respective internal electrodes. Fig. 8(b) 

r 

is a perspective view of the completed structure (73), and 
Fig. 8(c) shows an equivalent circuit. Such chip elements 
are mainly used in electronic equipment. Since reduction in 
size of electronic equipment is a main concern^ the use of 
these chip elements has been rapidly spread. When compared 
with conventional elements with leads, the residual 
inductance of these chip elements is reduced to 1/2 to 1/5 
with respect to a ratio of the conventional one with a lead, 
due to a leadless structure and miniaturization thereof. At 
the same time, .the range of usable frequencies is expanded 
' and thereby sufficient values in practical use are provided. 
[0003] Meanwhile, with the expansion in use of chip 
elements and the spread of chip types, even relatively large 
electronic components have been required to be surface- 
mounted devices (SMD). In such a large component, in 
proportion to the size thereof, there is residual inductance. 
As a result, limitations naturally occur even in the 
expansion of the usable frequency range and it is thereby 
insufficient even though the leadless structure is provided 
as a main advantage. Eventually, an excessive increase in 
the residual inductance associated with the size of the 
element itself occurs as a new problem. 
[0004] Although miniaturized chip elements can be used 
satisfactorily in a conventional high-frequency orientation, 
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in order to adapt to a higher-frequency orientation, the 

r 

expansion of usable frequencies even in such small chip 
elements has been required. Particularly, many of 
conventional chip elements have rectangular configurations, 
as shown in Fig. 8, in which internal electrodes are led out 
on the opposing shorter sides thereof, resulting in increase 
in the residual inductance. Even if the internal electrodes 
are led out alternatively on the opposing longer sides 
thereof, the residual inductance is reduced only to 
approximately 1/2, so that the problem of insufficient 
reduction in the residual inductance has become evident. It 
j is known that this is equivalent to the inductance of a 
conductor having a rectangular section. 

[0005] As digitization has been developed with the high- 
frequency orientation, reduction in noise and surges has 
been a major problem. Combinations of conventional chip 
elements such as a capacitor, an inductor, and a varistor 
are designed for handling the problem. However, in order to 
sufficiently adapt to the expansion in levels of noise and 
surges, it is obvious that the conventional structures 
cannot meet the requirement. 
[0006] 

[Problems to be Solved by the Invention] The present 
invention solves a problem in which residual inductance is 
not sufficiently reduced in conventional structures and 
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sizes. >; 
[0007] 

[Means for Solving the Problems] The present invention 
provides a, chip element, in which residual inductance can be 
reduced by shortening a circuit of current flowing through 
the inside of the chip element to form a current-shuttle 
structure, by disposing lead-out terminals in proximity to 
each other, by dividing them into make plural parts, and 
alternately positioning, and by adopting a cross lead- 
through structure. In addition, another internal electrode 
is added, and simultaneously an internal electrode is 
) divided so as to obtain a composite chip element. 
Furthermore, two kinds of internal electrodes are 
intersected at a right angle and are led through out on both 
side surfaces so that the residual inductance can be reduced, 
with the result that a mutual lead-through-type chip element 
and a mutual lead-through-type composite chip element can be 
obtained. In addition, one of the internal electrodes is 
formed into a distributed inductance configuration and a 
resistor or the like to obtain a composite function chip 
element . 
[0008] 

[Embodiments] Fig. 1(a) is a developed perspective view of 
a multi-layer chip capacitor according to an embodiment of 
the present invention. Numeral 1 indicates an insulation 



sheets which is bonded on both surfaces of* laminated 
dielectric sheets 2 and 3 respectively having an internal 
electrode. Numerals 4 and 5 indicate the T-letter shaped 
internal electrodes^ the upper both ends of which are 
exposed on the side surfaces of the structure. Fig. 1(b) 
shows a perspective view of a completed chip capacitor (6) 
made by laminating the above-mentioned members. A pair of 
numerals 7 and 8, and another pair of numerals 9 and 10 are 
the two pairs of external electrodes electrically connected 
by the internal electrodes. When this structure is compared 
with a conventional one^ the former has the two pairs of the 
external electrodes disposed in proximity to each other ^ and 
furthermore, it allows the circuit of current flowing 
through the inside of the chip element to be shortened. 
Therefore, the residual inductance can be reduced. In 
addition, it is possible to use the conventional art 
together by exposing the top of the T-letter shaped internal 
electrodes, although this is not shown in the figure. Fig. 
1(c) is an equivalent circuit device of the chip capacitor 
of this embodiment, and the symbol C indicates a capacitor. 
Fig. 2 shows another embodiment, in which another capacitor 
element is added to the chip el.ement shown in Fig. 1 so as 
to make a composite chip element. Numerals 11 and 12 
indicate added internal electrodes. Fig. 2(b) is a 
perspective view of a completed chip element (13). Numerals 
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20 and 21 indicate external electrodes of .added capacitor 

r 

elements. Fig. 2(c) is an equivalent circuit diagram of the 
chip element, and the symbol Co indicates a capacitor used 
to make a composite element. The other parts thereof are 
the same as those shown in Fig. 1. 

[0009] Fig. 3(a) is another embodiment, in which the 
exposed parts of the internal electrodes shown in Fig. 1 are 
disposed on the diagonal positions. Numerals 2 and 3 
indicate dielectric sheets, and numerals 24 and 25 indicate 
the internal electrodes thereof. Fig. 3(b) indicates a 
perspective view of a completed chip element (23). Numerals 
26, 27, 28, and 29 indicate external electrodes electrically 
connected by the internal electrodes. This permits the 
residual inductance to be reduced, since current flows cross 
inside the element. Fig. 3(c) is an equivalent circuit 
diagram of the chip element. The other parts thereof are 
the same as those in Figs. 1 and 2. Fig. 4 is a developed 
view of another embodiment, in which another capacitor 
element is added to make a composite chip element to the 
embodiment shown in Fig. 3, as in the case of Fig. 2. 
Numerals 31 and 32 indicate added internal electrodes. Fig. 
4(b) is the completed chip element (23). Numerals 40 and 41 
the external electrodes of the added capacitor elements, and 
Fig. 4(c) shows the equivalent circuit diagram of the 
structure. The other parts thereof are the same as those 
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shown in Figs. 1, 2, and 3. 

r 

[0010] Fig, 5(a) is another embodiment of the present 
invention. The internal electrode 44 of the dielectric 
member 2 and the internal electrode 45 of the dielectric 
member 3 are exposed on the opposing side surfaces to be led 
out by the respective external electrodes 46, 47, 48, and 49. 
Since the respective internal electrodes 44 and 45 are 
electrically connected at the opposing both ends, this 
provides a distinctive characteristic, which is a mutual 
lead-through structure, in which each residual inductance 
thereof can be reduced. Fig. 5(b) is a perspective view of 
I the completed structure (43) of a multi-layer mutual lead- 
through-type capacitor chip. Fig. 5(c) shows an equivalent 
circuit diagram thereof, and the symbol C indicates mutual 
lead-through-type capacitors. In addition, when one of the 
internal electrodes 44 and 45 is made into a distributed 
inductance configuration and is formed as a resistor, it is 
possible to produce a lead- through-type LC-distributed 
filter chip, a CR composite de-coupling chip element or the 
like, which the similar characteristics can be obtained. 
The other parts in Fig. 5 are the same as those shown in 
Figs. 1 to 4, respectively. Fig. 6 is the developed view of 
the embodiment shown in Fig. 5. In this embodiment, the 
internal electrode 44 shown in Fig. 5 is divided to make a 
composite structure. Reference numerals 54a and 54b are 
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respectively half -divided internal electrodes, and Fig. 6(b) 
is a perspective view of the completed multi-layer chip 
element (53). Fig. 6(c) is the equivalent circuit diagram 
thereof, and the symbol C indicates two lead-through 
capacitors. The other parts in this embodiment are the same 
as those shown in Figs. 1 to 5. 

[0011] Fig. 7(a) is another embodiment of the present 
invention, in which the internal electrodes of the 
respective dielectric members 2 and 3 respectively have four 
exposed parts. In this arrangement, the opposing internal 
electrodes are disposed by alternately exposing on a side 
i surface. Numerals 64 and 65 are internal electrodes whose 
four parts are exposed. Fig. 7(b) shows a completed 
structure ( 63 ) of the chip element. Numerals 66 to 73 are 
external electrodes made by alternately leading out the 
opposing internal electrodes. Among these external 
electrodes, the even-numbered ones are mutually electrically 
connected through the internal electrodes, and so are the 
odd-numbered ones. Thus, this arrangement permits the 
reduction in residual inductance to be achieved by making a 
reference to the mounting wiring in the chip element, as an 
additional plus. Fig. 7(c) is an equivalent circuit diagram 
of the chip element. The other parts thereof are the same 
as those shown in Figs. 1 to 6. 
[0012] 



• 



- 11 - 

[Advantages] As described above^ according to an aspect of 
the chip element of the present invention, one or more pairs 
of the exposed parts (external electrodes) of internal 
electrodes thereof are led out in proximity to each other on 
the side surfaces, in which a current circuit inside the 
element is shortened; current flows in a shuttling manner, 
the current flow crosses, and the current is divided to be 
alternately distributed to objects. This permits the 
residual inductance to be reduced to 1/2 to 1/5, less than a 
conventional chip element, and it also permits the chip 
element to have a composite structure. Furthermore, 
\ according to another aspect of the chip element of the 
present invention, the opposing internal electrodes are 
respectively led through out on both side surfaces thereof 
so as to form a mutual lead-through-type chip element, in 
which the residual inductance can be reduced to 1/5 to 1/10 
with respect to the ratio of a conventional chip element. 
In addition, as another characteristic point to be added, 
the internal electrodes are divided, one of which is formed 
into a distributed inductance configuration and a resistance 
element so as to provide a composite chip element at the 
same time, in this way, the residual inductance of chip 
elements such as a capacitor or a varistor can be greatly 
reduced, as well as a composite structure of the chip 
element can be achieved. These can be significant 
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advantages, which can contribute to expansion in the use of 
such chip elements, essential to handling of the spreading 
high-frequency orientation and noise reduction in 
electronic-circuit-related field. 
[Brief Description of the Drawings] 

[Fig. 1 and Fig. 2] Figs. 1 and 2 respectively show an 

illustration of one embodiment of the present invention and 

a developed view of the composite structure. 

[Fig. 3 and Fig. 4] Figs. 3 and 4 respectively show an 

illustration of another embodiment of the present invention 

and a developed view of the composite structure. 

[Fig. 5 and Fig. 6] Figs. 5 and 6 respectively show an 

illustration of another embodiment of the present invention 

and a developed view of the composite structure. 

[Fig. 7] Fig. 7 illustrates another embodiment of the 

present invention. 

[Fig. 8] Fig. 8 illustrates the structure of a conventional 
chip capacitor. 
[Reference Numerals] 

1 insulation sheet 

2 and 3 dielectric sheet 

4, 5, 14, 15, 24, 25, 34, 35, 44, 45, 54(a), 54(b), 55, 64, 

65, 74, and 75 internal electrode 

6, 13, 23, 33, 43, 53, 63, and 73 completed chip 

element 
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1, 8, 9, 10, 16, 17, 18, 19, 20, 21, 26, 27, 28, 29, 36, 37, 
38, 39, 40, 41, 46, 47, 48, 49, 56, 57, 5&, 59, 60, 61, 66, 

67, 68, 69, 71, 72, 73, 76, and 77 external 

electrode 




